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size of solar collector needed to power the vehicle. For the existing baseline vehicle, for which radioisotope thermoelectric generators are planned, it is
expected that a 500 W power supply will be required. The actual average power need of the baseline rover is 275 W, and this is taken as the power supply
requirements of a solar rover. About 66 percent of the energy consumed by the rover occurs when the rover is in an idle mode. For a solar powered vehicle
which can be placed in a low power use dormant mode as needed (during dust storms, night, or in idle mode) 116 W will be adequate. Power saving for a
solar rover will be accomplished mainly by increasing the efficiency of the mechanical systems, and by significantly reducing the power demands of the
computer systems from 75 to 25 W by closing down parts of the computer system when they are not needed. For the baseline rover, energy storage is
achieved by 72 kg of lithium titanium disulfide batteries with a capacity of about 7.2 kWh. It is found that a solar powered Mars rover is possible, with a
collector area of 16 to 23 m2. The actual projected planform area of the existing vehicle is about 20 m2. At any given time of year, the rover could operate
successfully on over half of Mars. Near the equator, this solar rover could operate year-round. The introduction of a power saving “sleep” mode is found
to be an effective method of reducing the collector area to about 7 m2, as well as providing for improved rover survivability in the case of prolonged dust
storms or failure of part of the solar panel or battery bank. Future work should include improved models for energy production and use, and design of
rovers optimized for solar power.
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